The paper presents the axiomatic-deductive strategy of organizing the content of an academic discipline with the help of ontological approach in the e-learning systems in the field of information technologies. The authors have taken into account that the necessary property of the system of axiomatic statements is their consistency. On the basis of axiomatic-deductive strategy, new approaches to the formation of the discipline content are proposed. It is proved that the system of true statements of an academic discipline is based on its terminology-conceptual apparatus, in particular, axiomatic statements. The developed mathematical structures that describe the axiomatic-deductive substrategy of the organization of the academic discipline general statements and the taxonomically oriented substrategy of the deployment of the academic discipline content are presented in the article. This ensures the transition from the content form of representation of the set of statements of the academic discipline to its presentation by means of artificial languages of mathematical logic. The use of descriptive logic ensures the formalization of the procedure for displaying an axiomatic informal system in an axiomatic formal system. The mathematical structures describe and detail the abstract logical-semantic core of the academic discipline in the form of a group of axiomatic systems. It is noted that the basic core of the content of academic discipline contains its basic concepts and judgments. This ensures a strictly logical transition from abstract general concepts and statements to the concepts and assertions of the lower level of universality and abstraction. It is noted that in order to accommodate the content of an academic discipline is advisable to develop a taxonomically oriented sub-strategy based on the multiple application of operations of general concept division. The mathematical structures allow for analysis of a generalized structure of interactions between the verbal level of the description of the academic discipline subject area, the formal level of description of the subject area and the description of the subject area at the level of computer ontology, which is implemented through the formalization, interpretation, encoding and decoding in the computer-ontology development environment. As an example of the application of the proposed axiomatic-deductive strategy, the elements of the glossary and taxonomies of the concepts of the discipline "Computer Logic", which are embodied in the Protégé environment with the help of OWL ontology description language have been developed.
INTRODUCTION
The development of modern information technologies for the educational sector substantially intensifies and improves the quality of the educational process. Today, there are a large number of different information systems, technologies, portals for educational services. Scientific journals have published a huge number of articles related to e-learning systems [1] [2] [3] [4] [5] [6] . The basis of quality e-learning systems is their high-quality content. Unfortunately, the vast majority of e-learning systems and technologies are not focused on creating quality content as an expression of the semantic space of discipline by means of natural language. Known approaches to the organization of the content of academic disciplines in the field of information technology, implemented in a number of existing elearning systems, are mainly based on intuitive, heuristic paradigm, rather than on a clear formalized strategy using an adequate mathematical apparatus, which often leads to low quality content of electronic courses. Therefore, the development of mathematical models, methods and software for the formation of high quality content is an important scientific and applied problem that needs to be solved.
State of the problem study. One approach to the development of high-quality content of a discipline is an ontological approach [7] [8] [9] [10] [11] . An ontological approach involves the development of an ontology of a subject area, which is studied by the corresponding academic discipline. According to the generally accepted definition of ontology, an explicit machineinterpretive specification of conceptualization is understood. Conceptualization is the process of constructing a conceptual model of a subject area. The success of all the subsequent stages of constructing the ontology of the subject area of the academic discipline and onto-oriented (onto-based) intellectualized systems of e-learning depends exactly on the correct, qualitative conceptualization.
Works [12, 13] have developed a generalized structure of the axiomatic-deductive strategy of the organization of academic content, which includes three of its subtrategies, that is, the axiomatic-deductive subtrategy of the organization of the fundamental terminologicalconceptual apparatus of the academic discipline, the axiomatic-deductive subtrategy of the organization of general statements of the academic discipline and the taxonomically oriented substrategy of the deployment of the academic discipline content. These articles propose that the semantic space of the academic discipline be presented as a connection of its logicalsemantic core, organized by the axiomatic-deductive strategy, and the periphery of the semantic space of the academic discipline. In the structure of the logical-semantic core of the academic discipline its basic components are identified as an abstract logic-semantic core of the academic discipline and a metadisciplinary logic-semantic core of the academic discipline. The axiomatic-deductive strategy of organizing academic content ensures the presence of a clear, compact, ordered structure of organization of knowledge about the subject area of the discipline, which gives it significant advantages over non-axiomatic strategies. In the article [12] , the mathematical structures of the axiomatic-deductive strategy of the organization of the terminology-conceptual apparatus of an academic discipline are highlighted.
In this paper the mathematical structures are created which describe and detail the abstract logical-semantic core of the academic discipline in the form of a group of axiomatic systems, that is: axiomatic informal systems of general statements of the academic discipline in a verbal form, formal axiomatic systems of general statements of the academic discipline, axiomatic systems of general statements of the academic discipline in the machineinterpretative form. Also, the purpose of this article is to implement the elements of the proposed axiomatic-deductive strategy for organizing the contents of the discipline "Computer Logic" in the Protégé environment, using the language of describing the ontology of OWL.
RESULTS

Axiomatic-deductive substrategy of the organization of general truth statements of the academic discipline in the systems of electronic learning
The set of general truth statements in the discipline in a content form
The first stage of the axiomatic-deductive strategy of organizing the set of true statements of the academic discipline is the formation (selection) of the set
..., , , 2 1 = AS axiomatic (fundamental) statements (judgments, propositions) in a natural language with a finite alphabet V AlS , which do not require proofs within the subject area studied by the corresponding academic discipline. A necessary property of the system of axiomatic statements is their consistency. In addition, it is important that the axiomatic statements of the academic discipline be independent of each other, namely that no axiomatic statement can be denoted by the set of the remaining axiomatic statements.
The system of true statements of the academic discipline is based on its terminologyconceptual apparatus, in particular, axiomatic statements
..., , ,
= AS can be considered as functions on atomic general concepts
= BC academic discipline, namely as identical truthful predicates:
Alphabet V AlS as its subset contains the alphabet 
Preferably, the logical output rules have certain logical tautologies that can be presented as relations given on a set of highly abstract statements
..., , , 2 1 TS of an academic discipline and can be formally represented in this form:
In this case, the derivative statement
by the rule
The group of the statements of the academic discipline by means of a natural language can be described as an axiomatic non-formal system that can be represented in the form of such a structure:
(3) The conceptual scheme of the axiomatic-deductive substrate of the organization of the fundamental general terminology-conceptual apparatus of the academic discipline is given in Figure 1 .
Fig. 1 Conditional scheme of axiomatic-deductive substrategy of organization of a group of general truthful statements of an academic discipline
The set of general truthful statements of an academic discipline as a formal axiomatic system
The transition from the content form of representation of the set of statements of an academic discipline to its presentation by means of artificial languages of mathematical logic, that is, descriptive logic, is carried out through its formalization -the procedures for displaying the axiomatic informal system in the axiomatic formal system, which is given as such a four: ..., , ,
DS
of an educational discipline. From the foregoing follows the following relation:
. In contrast to the logical derivation (outcome) of derivative statements in the informal axiomatic system of content organization, where "logical proof" is interpreted as a complete contex inference that is an integral part of the real thinking of a person, namely, it is such an inference, in the process of which of the judgments-findings by using logical rules of thinking, they obtain a conclusion -new judgments, which are expressed by means of natural language, in formal axiomatic systems, "logical proof " is understood as simple manipulation (operations) over symbols and sequences of symbols (formulas) of a certain artificial language according to the pre-defined strictly given rules. The conclusion obtained by means of such a "logical proof " in the narrow sense is the usual formula -the sequence (combination) of symbols of the alphabet of some artificial language.
The procedure of formalizing the group of the statements of the academic discipline will be presented as such a two 
On the other hand, the transition from the formal axiomatic system
is accomplished through the interpretation procedure, which is given as a two 
(6)
The group of general truthful statements of an academic discipline in machineinterpreted form
The transition from the submission of a group of statements of an academic discipline in the form of a formal axiomatic system before its submission by means of development of elearning systems is performed by the application of coding procedure, which reflects the axiomatic formal system in machine-interpreted form, which can be represented as such four: 
..., , , 
(9) Figure 2 gives a generalized structure of processes of interactions between the verbal level of the description of the subject area of the academic discipline, the formal level of description of the subject area and the description of the subject area at the level of computer ontology, which is implemented through the formalization, interpretation, encoding and decoding in the computer-ontology development environment.
Fig. 2. General structure of processes of interaction of the verbal level of description of the subject area, the formal level of description of the subject area and machine-interpreted description of the subject area at the level of computer ontology in the systems of e-learning
We note that all the above axiomatic systems of representation of statements are isomorphic to each other, since there is a mutually unequivocal correspondence between their elements and the preservation of the corresponding structures, which is provided by the bijective functions of interpretation
Thus, the axiomatic-deductive fundamental core of the content of the academic discipline is given by the isomorphic systems considered above, which can be grouped in the form of Table 4 . Table 1 .
The system of isomorphic content, formal and machine-interpreted descriptions of the logical-semantic core of the content of the academic discipline, organized on the basis of axiomatic-deductive strategy
The terminology-conceptual apparatus of the core of the content
A system of truthful statements of the core of the content
The content form of presentation of the terminological and conceptual apparatus 
Taxonomically oriented substrategy of deployment of content of the academic discipline
We note that the fundamental core of academic content contains concepts and judgments of the academic discipline that relate to its most general abstract semantic levels. However, in view of the need to ensure a strictly logical transition from abstract general concepts and statements of the academic discipline to the concepts and assertions of a lower level of universality and abstraction, including the specific concepts and assertions of the academic discipline, it is appropriate to develop a taxonomically oriented substrategy for the deployment of content in the academic discipline. Such taxonomically oriented strategy is based on the multiple use of generic-type relations and operations of the division of common concepts
= BC of the academic discipline, as well as the generation of derivative statements as predicates, given on elements of the taxonomy of concepts.
Depending on the number of selected features of the division of the basic concept, it is possible to generate several taxonomies of concepts that are in the generic-type relations and their volume is part of the scope of the basic concept. Before beginning the implementation of a taxonomically oriented strategy of the deployment of content of a academic discipline, it is necessary to clearly outline (generate) the set of all taxonomies in respect of which such a strategy will be implemented. A more detailed description of the taxonomically oriented substrategy of the deployment of content requires a separate scientific paper and is not covered here.
An example of the implementation of elements of the axiomatic-deductive strategy of organizing the content core of the academic discipline "Computer Logic" in the Protégé environment using the language of describing the ontology OWL
As an example of applying the proposed axiomatic-deductive strategy for organizing the content of the academic discipline using the ontological approach, consider the elements of the semantic space of the academic discipline "Computer Logic" and their representation in the Protégé environment using the language of the description of ontology OWL, which allows using the built-in mechanisms of logical derivations and maintaining the correctness of taxonomic connections between concepts, making it possible to create complex concepts from simpler ones.
The necessary stage of development of the logical-semantic core of the academic discipline "Computer Logic" is a clear definition of its subject area, the definition of basic primary concepts and axiomatic statements. It is important to establish the relation between the concepts of "computer logic", "logic", "formal logic", "mathematical logic", etc. Therefore, the basic concepts related to the term "logic" are given clear definitions and form a set of taxonomies of these concepts, clearly indicating the place of the term "computer logic", which will satisfy the requirement of coherence of academic content. In particular, under the term "logic" it is appropriate to understand the group of fundamental, essential, attributive laws (patterns, structures) of the internal structure (architecture), functioning and evolution (creation, formation, organization, creation, development) of a certain class of systems (phenomena, processes).
Since the concept of "Logic" refers to the fundamental laws of the internal structure (architecture), the functioning and evolution (generation, formation, organization, creation, development) of a certain class of systems, then: 1) the group of essential laws relating to the internal structure (architecture) of this class of systems can rightly be called the architectural logic of systems; 2) it is appropriate that the group of the essential laws relating to the functioning of this class of systems be termed functional logic systems; 3) it is appropriate that the group of essential laws relating to the generation, formation, organization, creation, development, evolution of this class of systems be termed the evolutionary logic of systems (see Figure 3 ). On the basis of the group of general concepts and taxonomies of general concepts, the basic axiomatic statements are formulated and the derivative concepts of the lower level of the academic discipline "Computer Logic" are defined, which forms the basis for the organization of its content.
Fig.4. A fragment of the glossary and taxonomy of the academic discipline "Computer Logic"
as a component of its ontology in the Protégé environment.
The above metadisciplinary concepts, general (basic and derivative) concepts and concepts of lower level of generality are organized in the glossary and taxonomy of the concepts of the discipline "Computer Logic". A fragment of the glossary of taxosonomy of the discipline "Computer Logic" as a component of its ontology is shown in Figure 4 .
CONCLUSION AND PROSPECTS FOR FURTHER RESEARCH
The transition to distance learning technology raises the need for using the important property of systems of axiomatic statements -their consistency. The advantages of the ontological approach for this purpose have been demonstrated in the previous studies. The authors proposed an axiomatic and deductive strategy for the formation of the discipline content laying ontological approach into the basis. In this case, the important property of the systems of axiomatic statements is used and which is their consistency. Due to this approach an effective formation of the terminology and conceptual apparatus of the discipline, its axiomatic concepts is achieved.
The mathematical structures have been developed for the formalization of the description of the axiomatic-deductive strategy proposed for the organization of general statements of the discipline. It describes the taxonomically oriented substrategy and the deployment of the discipline content. This approach provides a transition from the content form of representation of the discipline chapters to their deployment with the help of artificial languages, typical for mathematical logic.
The research has shown that the use of descriptive logic facilitates the formalization of the procedure, which consists in transformation of the educational content, presented in the axiomatic informal system in information product, created in axiomatic formal system.The achievement of such a transition is due to the description and detalization of the abstract logical and semantic core of the discipline with the help of mathematical structures. This provides the possibility of a logical transition from abstract general concepts to the concepts of lower level of universality.
The developed mathematical structures facilitate the analysis procedures of the relationship between the verbal level of description of the discipline content and description of its subject area at the level of ontology. Thus, the unification of the processes of formalization, interpretation, coding and transcoding of the discipline content in the framework of the development of computer ontology is achieved, as demonstrated by an example of the creation of glossary elements and the taxonomy of the concepts of the discipline "Computer Logic" in the Protégé environment using the OWL ontology description language.
In further research it is envisaged to form the basic concepts of axiomatic and deductive strategy of knowledge organization and text course, which is located in the system of elearning, to analyze connections between concepts on the basis of ontological presentation of knowledge, to allocate metadisciplinary logical and semantic essence of the semantic space of the course.
This will contribute to the formation of an axiomatic group of knowledge that will play the role of an axiomatic basis in the structure of the field in order to study the semantic space course and a taxonomically oriented substrate that provides a logical transition from concepts to abstractions.
